Mechanisms of doxycycline-induced cytotoxicity on human bronchial epithelial cells.
Doxycycline (DOX), a synthetic tetracycline, may have potential utility in the management of cancers and in the treatment of chronic inflammatory diseases due to its role in growth, invasion and metastasis of many tumors, on cell proliferation and as inducer of apoptosis. Some studies established its role in the treatment of lesions induced by mustards, warfare agents causing severe damage with blistering and tissue detachment in exposed areas of the body. In the present study, the effect of Dox was investigated in a human bronchial epithelial cell line. Dox induced a time- and concentration-dependent cell proliferation inhibition, associated with a cell cycle arrest in S phase, a decrease in viability due to apoptosis and necrosis, and cell detachment. This latter was partly correlated with early activation of caspase-3 before detachment, and with mitochondrial alteration. Cell transfection with a Bcl-2 encoding vector showed a decrease both in mitochondrial depolarization and cell detachment. Dox-induced apoptosis included decrease in Bcl-2 expression, increase in Bak expression and caspase-3 and -9 activation but appeared to be p53- and Bax-independent. A better comprehension of the Dox-induced apoptotic pathway could allow to abolish its toxic effects, improving the therapeutic efficiency of Dox.